The purpose of this study was to use the International Classification of Functioning, Disability and Health (ICF) to identify physical and psychosocial problems associated with symptoms of Behçet's disease (BD) in Japanese patients. Thirty patients with BD were interviewed in a pilot study using the "ICF Checklist", and a team of medical experts selected categories related to physical and psychosocial aspects of BD. To identify specific physical and psychosocial problems of Japanese patients with BD, 100 new patients were interviewed using the selected categories. Among the 128 categories in the original ICF Checklist, 80 categories were identified as impaired, and another 12 ICF categories were added based on expert discussion of patients input. The number of problem categories was significantly greater in patients with BD with eye involvement and fatigue (eye involvement, 25.7 categories; fatigue, 25.2 categories; both P < 0.001). Specifically, patients with eye involvement had more difficulties with problems in daily life, such as writing (odds ratio 4.2), understanding such nonverbal messages as gestures and facial expressions (13.7), moving (5.7), walking in intense sunlight and bright light (17.6), and patients with fatigue had more difficulties with climate problems such as symptoms getting worse at the turn of the seasons or on cold days (2.5), compared to those without these symptoms. This study demonstrated that support focusing not only on physical symptoms but on other aspects of life as well is necessary for patients with BD, particularly patients with eye involvement and fatigue.
Introduction
Behçet's disease (BD) is a chronic inflammatory disease that leads to recurrent aphthous ulcers of the mouth and genitalia, relapsing uveitis, and skin lesions such as erythema nodosum [1] . Because BD is a chronic multisystem disorder, it may cause various problems in daily life or lead to functional disability [2, 3] . In particular, the presence of arthritis and eye involvement decreases quality of life (QOL) in patients with BD [4] . Because of the complex symptoms of BD, patients with this disorder tend to have both physical and psychosocial problems in their daily lives.
In a cross-sectional, postal survey using the EuroQol 5 Dimension, Bernabé et al. [2] reported that joint problems had the strongest impact on QOL in patients with BD. In addition, in a cross-sectional study using the Short-form 36 (SF-36), Ertam et al. [4] showed that the presence of arthritis and eye involvement significantly affected QOL in patients with BD.
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There are also reports on the relationship between BD and psychiatric symptoms [5, 6] . Talarico et al. reported a higher frequency of psychiatric disorders in patients with BD compared with other chronic diseases. In particular, they demonstrated that bipolar disorders, major depressive unipolar disorder, and insomnia were common in patients diagnosed with BD [5] . In addition, in a review article, they showed that anxiety and depression are common psychiatric disorders in patients with BD, and in some cases, precede the onset of the typical symptoms of BD [6] .
Thus, patients with BD who have both physical and mental symptoms are likely to develop problems in daily life associated with the BD. Medical staff need to accurately assess the problems of patients with BD. Appropriate indices to comprehensively evaluate the disease impact and QOL of patients with BD are needed.
Previous studies have reported on the relationship between various symptoms of BD and QOL [2] [3] [4] , but few reports on the relationship between various symptoms in BD and specific physical and psychosocial problems have been published. Therefore, there are unknown factors that lead to a decline in QOL in patients with BD. Because these patients need comprehensive support from a bio-psycho-social perspective, intervention by a multidisciplinary team is needed. Several important physical and psychosocial problems should be understood to support the care of patients with BD.
The International Classification of Functioning, Disability and Health (ICF) [7] is a tool used to identify multidisciplinary aspects of a disease and provide a comprehensive understanding of patients. It was developed in a world-wide consensus process and endorsed by the World Health Assembly as a part of the World Health Organization Family of International Classifications in May 2001. In addition to evaluating patients' physical and psychosocial problems, the ICF can be used by medical teams as a planning guide for treatment and care. The ICF provides a framework and classification from the perspective of patients at both the individual and population levels [8] . It is composed of approximately 1,600 categories relevant to functioning and health, currently divided into 3 of 4 components: "Body functions and structures", "Activities and participation", and "Environmental factors." The fourth component, "Personal factors", has not yet been classified. Each of these components was translated into Japanese by the Ministry of Health, Labour and Welfare (MHLW), and a Japanese edition was published in 2002.
The purpose of this study was to use the ICF to identify physical and psychosocial problems based on symptoms of BD in Japanese patients.
Materials and methods

Pilot study
Patients
An initial 30 outpatients with BD diagnosed based on the International Criteria for BD [9] and visited the hospital regularly were studied from October 2014 to April 2015 at Teikyo University Hospital in Tokyo, Japan. Patients were excluded if they had severe dementia.
Written informed consent was obtained from all patients. The Teikyo University Review Board approved this study (Approval Number 14-044).
Instrument
The ICF Checklist Version 2.1α, Clinician Form [10] , represents a selection of 128 ICF categories from the complete ICF classification system. Of the 128 checklist categories, 32 belong to the "Body functions" component, 16 to the "Body structures" component, 48 to the "Activities and participation" component, and 32 to the "Environmental factors" component. This is a practical tool to elicit and record information on individuals' functioning and disability.
Data collection and procedures
Using the ICF Checklist (Online Appendix), patients were interviewed and asked whether they had experienced any of the problems in each category of the checklist since BD was diagnosed. Patients answered each question either "yes" or "no." All categories in which at least 1 patient reported a problem were selected as "problem categories". At least 1 of 30 patients reported a problem in 80 categories of the ICF Checklist. Patients answered each question with "yes" or "no" followed by detailed explanations. For example, in category "d110 Watching", patients were asked "Have you ever felt difficult seeing things or people after the symptoms of BD appeared?" If the patients answered "yes", the interviewer solicited details about problems; for example, when did it happen, how long did it last, how did you feel, how did you deal with it, etc. If the story told in detail by the patients contained content other than 128 categories from the ICF Checklist, the research team consisting of physicians, a nurse, and a medical social worker considered whether there was corresponding any ICF categories other than the ICF Checklist. As a result, another 12 ICF categories were added a checklist of 92 categories was created (BD-checklist 92) ( Table 1 ). Figure 1 shows the process for creating the BDchecklist 92.
Study to identify physical and psychosocial problems in patients with BD
Patients
Using the BD-checklist created in the pilot study, we recruited new patients with BD to participate in a survey to identify physical and psychosocial problems in patients with BD. For recruitment, physicians explained the survey after outpatient treatment, and all patients who provided consent were surveyed. We excluded the 30 patients who had already participated in the pilot study. The 100 outpatients with BD who consented to participate were recruited from Teikyo University Hospital in Tokyo, Japan between January 2016 and April 2017. The diagnosis of BD was based on the International Criteria for BD [10] . Patients were excluded if they had severe dementia.
Data collection and procedures
Patients were interviewed using the "BD-checklist 92" and asked whether they had experienced any of the problems in each category since they developed BD. Because most of the participants in the present study were in the remission phase, they were asked to recall the most prominent symptoms they had experienced in the acute phase. They were also asked to report their current health status at the time of the investigation. Patients answered each question either "yes" or "no." For example, in category "b134 Sleep functions," patients were asked "Have you ever been unable to sleep because of joint, oral and genital ulcer, eye and other pain after BD was diagnosed?" If the patient answered "yes," the interviewer solicited details about the problem, such as when did it happen, how long did it last, how did you feel, how did you overcome the symptoms, etc. The interviews were conducted by the first author (HT), and it took 40-60 min to complete the 92 categories.
Instruments
The "BD-checklist 92" consists of 33 categories from the "Body functions" component, 8 categories from the "Body structures" component, 31 categories from the "Activities and participation" component, and 20 categories from the "Environmental factors" component.
Degree of severity of BD
Patients with BD were grouped according to the degree of severity of BD classified by the MHLW [11] : Stage I, the main symptoms of BD (oral aphthous ulcers, genital ulcers, and skin involvement) except eye involvement; Stage II, i, symptom of Stage I + iridocyclitis; Stage II, ii, symptoms of Stage I + arthritis or epididymitis; Stage III, chorioretinitis; Stage IV, i, possibility of blindness or blindness due 
Statistical analysis
Analyses were conducted based on all 130 patients, including the 30 in the pilot study and the 100 in the follow-up study. Clinical parameters were compared between patients with and without each symptom (that is, arthritis, fatigue, skin manifestations, eye involvement, and genital ulceration). We compared the problem categories of patients with and without these symptoms based on a previous study [12] . Categorical variables were examined using the chi-square test, and continuous variables were analyzed by the t-test. Data on age, duration of BD, age of onset of BD, and number of problem categories were calculated as means and standard deviations. We also used the F-test to confirm the normality of the distribution of numerical variables. A logistic regression model was used to investigate the odds ratios (OR) for experiencing problem categories in the "BD checklist-92" compared with not experiencing problems. The ORs for the problem categories experienced, along with the 95% confidence intervals (95% CI), were calculated after adjusting for sex, age, duration of BD, age at onset, and stage of BD.
Statistical analysis was performed using SPSS statistical software package (IBM SPSS Statistics Desktop version 24.0, for Microsoft Windows, Armonk, NY). A P value < 0.05 was considered significant.
Results
Characteristics of patients
Comparisons of baseline characteristics between patients with and without each symptom are shown in Table 2 . The mean age of patients was 60 years, and the mean duration of BD was 24.6 years. The most frequent symptoms of BD were oral ulcers in 100%, skin involvement in 85.4%, genital ulcers in 81.5%, and eye involvement in 51.5%. Patients with Stage IV disease made up the largest group (57 patients), followed by those with Stage I disease (44 patients).
When looking at baseline characteristics of patients with and without each symptom, the mean age of patients with eye involvement was significantly older than those without eye involvement (63 vs. 57 years, P = 0.024), and the duration of BD in patients with genital ulcers, eye involvement, and skin involvement was significantly longer compared with patients without these symptoms (26.1 vs. 17.8 years, 28.4 vs. 20.5 years, and 25.6 vs. 18.6 years, P = 0.008, 0.001, and 0.047, respectively). In terms of symptoms of BD, skin involvement in the group of patients with genital ulcers (90.6 vs. 62.5%, P < 0.001) and genital ulcers in the group of patients with skin involvement (86.5 vs. 52.6%, P < 0.001) were reported significantly more frequently than in those without these symptoms. On the other hand, arthritis in the group of patients with eye involvement (50.7 vs. 68.3%, P = 0.042) and eye involvement in the group of patients with arthritis (44.2 vs. 62.3%, P = 0.042) were reported significantly less frequently than in those without those symptoms. In terms of the degree of severity of BD, Stage IV was the largest group except for the group with fatigue.
Mean number of problem categories for "BD checklist-92" by symptom (Table 2)
The mean number of problem categories in the component of "Body functions" was significantly greater in the group with arthritis (P < 0.001) and fatigue (P = 0.016) compared with the group without these symptoms. In the component of "Body structures", the group with genital ulcers (P < 0.001), skin involvement (P = 0.007), and fatigue (P = 0.047) had a significantly greater number of problem categories than the group without these symptoms. The mean number of problem categories for the components of "Activities and participation" and all individual components were significantly higher in patients with eye involvement (both P < 0.001) and fatigue (both P < 0.005) than those without these symptoms. The number of problem categories in "Environmental factors" was significantly greater in the group with eye involvement (P = 0.006) compared with the group without eye involvement.
ORs for problem categories in each "BD-checklist 92" (Table 3) Tables 3 shows the ORs of reported problem categories in each of the 4 components for each symptom of BD compared with the absence of a symptom.
Multivariate logistic regression models revealed that compared with patients without various symptoms, patients with various symptoms were more likely to have difficulty with physical problems and problems with social activities and participation after adjusting for sex, age, age at onset, duration of BD, and stage of BD. Patients with skin involvement and arthritis were more likely to experience physical problems. In contrast, BD patients with eye involvement and fatigue were more likely to experience problems in daily life.
Discussion
In the present study, the number of problem categories was significantly greater in patients with BD with eye involvement and fatigue. Specifically, patients with eye involvement and fatigue had more difficulties with problems in daily life, such as writing, understanding nonverbal messages such as gestures and facial expressions, walking, moving, walking in intense sunlight and bright light, and climate problems such as symptoms getting worse at the turn of the seasons or on cold days, compared to without these symptoms.
In patients with BD with genital ulcers, skin involvement, and arthritis, significant differences were seen in the number of problem categories associated with physical problems; however, no significant differences were found in the number of problem categories associated with psychosocial problems.
When symptoms of genital ulcers appeared, many patients experienced problems in daily life and work. Genital ulcers are painful and interfere with sitting and walking [13] . Therefore, patients may have been forced to limit their daily activities because of this pain. Blackford et al. [14] found that oral and genital ulcers may cause deterioration in personal relationships and daily activity and impact the QOL of patients with BD. Senusi et al. [15] indicated that genital ulcer pain was the major reason for difficulties in sexual activity, walking, and sitting.
Moreover, patients with genital ulcers were more likely to have hypertension compared with patients without genital ulcers, although the reason for this finding is not clear. The P-value was marginal and may be coincidental. Further study is necessary explain these findings.
This study showed that patients with eye involvement were significantly more likely to experience problems with both daily life activities and social participation. These problems included watching people and things, reading newspapers and books, writing letters and drawing pictures, understanding nonverbal messages such as gestures and facial expressions, going up and downstairs, driving cars and riding bicycles, and walking under intense sunlight and bright light.
Eye involvement such as uveitis is often seen in patients with BD [16] . In some cases, eye involvement leads to loss of vision. Therefore, patients with eye involvement are markedly limited in their daily life activities, and their QOL is decreased [12, 17, 18] . Based on the SF-36, Fabiani et al. reported that the physical functioning score was significantly worse in patients with BD with eye disease than in patients with BD without ocular involvement [16] .
Although previous studies have reported on the low QOL in patients with BD with eye involvement [4, 12] , there have yet to be investigations on specific daily living problems, such as difficulties encountered when communicating due to an inability to read nonverbal messages. Moreover, although many patients with uveitis have reported varying degrees of visual field reduction, reductions in contrast sensitivity, changes in depth and color perception, and increases in photosensitivity [19] , there have been no specific reports on the difficulties faced by patients with BD due to issues caused by light.
The present study found that patients with skin involvement were significantly more likely to experience physical problems including pain, scarring, and tingling. These identified areas were consistent with previous reports [19, 20] . In addition, many patients with skin involvement had problems with sexual activity. This may be related to findings in one study that showed that 90% of patients with BD who experienced skin involvement experienced genital ulcers [15, 21] .
Moreover, our patients reported worse symptoms based on climate and seasonal changes compared with patients who did not have skin involvement. Within the scope of our investigation, we have not seen any reports of worsening of symptoms due to the climate or seasonal changes limited to skin involvement in BD. However, Lee et al. report a higher rates of relapse of symptoms in spring and autumn, although that report was limited to intestinal BD [22] , Krause et al. reported that seasonal exacerbation of joint pain, mainly related to autumn (50%) and/or spring (38%) [23] , and Kim et al. reported that some patients with BD had worse symptoms in spring and autumn [24] . Lee et al. surmised that the high rate of symptom relapse due to seasonal changes may be related to the effects of a large temperature difference between day and night in spring and autumn on the immune system and vitamin D deficiency [22] . These conditions may also apply to our patients.
Compared with patients without arthritis, patients with arthritis were more likely to experience physical problems such as dizziness, respiratory discomfort, nausea, and pain on joint movement.
Arthritis in patients with BD is a common finding, with a prevalence rate from 40 to 70% [25] . Musculoskeletal diseases such as arthritis are painful. It has been postulated that pain disturbs the system that normally maintains balance during movement [26] . Morinaka reported that among patients with pain from musculoskeletal disease, 56% had dizziness and 43% had vertigo [27] . Moreover, arthritis can interfere with physical functioning and activity levels [28, 29] . Therefore, patients with BD with arthritis are prone to have reductions in muscle mass due to decreased physical activity. Sillanpää et al. [30] showed that in older individuals, loss of muscle strength initiates a causal chain that contributes to decreased pulmonary function and mobility 1 3
limitations. The mean age of onset of arthritis in patients in the present study was 61 years, which is categorized as a relatively older generation; thus the symptoms of arthritis may be intensified to some extent.
The present study found that patients with fatigue were significantly more likely to experience daily life problems including movements using fingertips, such as needlework, eating, domestic duties, and neighborhood relationships. Furthermore, many patients with fatigue reported an impact of climate change.
Fatigue is an important problem in inflammatory diseases and affects QOL [12, 31] . Fatigue is likely to cause various limitations in daily life such as housework and/or daily activities. Some studies have pointed out a relationship between self-perceived fatigue, functional disability, and performance restriction in daily activities [32, 33] . In addition, Soares et al. reported that fatigue was associated independently with functional performance and activity restriction needed to perform instrumental and advanced daily activities in a study of older people [33] . Therefore, our patients with fatigue might be more likely to experience daily life problems such as those listed above. Furthermore, fatigue is classified into physical and mental fatigue. Ilhan et al. reported that mental symptoms, such as depression and anxiety, and physical dysfunction were significantly associated with fatigue in patients with BD [31] . Mental fatigue may have made our patients feel that it is troublesome for them to interact with their neighbors.
In addition, compared with patients without fatigue, patients with fatigue were more likely to experience seasonal differences in symptoms. Although there are not many reports on the relationship between weather conditions or seasonal variation and worsened symptoms of BD, Bang et al. [34] reported that the symptoms seem to be aggravated more frequently in the spring, summer, and winter and less frequently in the fall. In terms of the components of body function and structures in our patients, the number of problem categories was significantly higher in the fatigue group than in the non-fatigue group (P = 0.016 and 0.047, respectively), and the impact of mental symptoms on daily life was greater in the fatigue group than in the non-fatigue group (P = 0.001). Because the severity of fatigue has been shown to correlate with impaired functioning and psychological symptoms [35] , our patients with BD with fatigue may have experienced more physical and mental problems.
Limitations
The present study has several limitations. First, the survey was performed based on the recall of participants. Thus, the results may be prone to recall bias. On the other hand, recalling their acute phase symptoms may eliminate overstatement related to the anxiety or discomfort that the patients may have felt when describing symptoms in the acute phase. Second, the sample size was limited, as the study patients were recruited at a single hospital in Tokyo; this might limit the generalizability of the results. In this regard, we plan to conduct a mail survey using the "BD-Checklist 92" for BD patients nationwide.
Conclusion
In conclusion, the present study demonstrated that the number of problem categories was significantly greater in Japanese patients with BD with eye involvement and fatigue. Patients with BD with eye involvement and fatigue often experienced many problems with daily activities and instrumental activities of daily living. For patients with BD with these symptoms, it is suggested that support focus not only on physical symptoms but also on activities that are part of daily life.
